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Introduction 
Agricultural land has many uses, including agricultural production, recreation and 
potentially urban conversion.  In some areas, the primary value of agricultural land is its 
potential to be converted to commercial or residential uses.  While it is known that agricultural 
land prices have generally increased over time, the determining factors contributing to the 
increases are less well known.  Land prices in rural Oklahoma are reportedly increasing at 
dramatic rates, even in areas of low agricultural productivity.  Demand for land for recreational 
uses and ￿ranchettes,￿ rather than farm or ranch expansion, may be driving forces.  Agricultural 
producers question whether selling property and relocating would help them capture appreciation 
in land values in a local market and lower their opportunity cost on the land investment.  It is not 
known how widespread land price appreciation has been within the state nor is it known what 
factors are most important in different geographic regions.   
  Recreational opportunities such as hunting, fishing, bird watching and photography are 
varied in Oklahoma because of the quantity and diversity of natural resources.  Utilizing 
farmland for recreational purposes may be no more than allowing hunters to hunt on the same 
tract that cattle graze, resulting in two income streams, one from the hunting lease and the other 
from the cattle.  An agricultural credit survey of bankers in the Kansas City District found a 10 
percent increase in recreational demand for agricultural land in 2003; investment and recreation 
were the top two reasons for agricultural land purchases in 2002 and 2003 (Henderson and 
Novack, 2005).   
Analysis of agricultural land prices is important because rates of change are not uniform 
and prices are impacted by different factors in different geographic regions.  While it is 
important to understand why land prices have changed historically, it is also important to   3
understand how the prices are changing today and what factors are affecting current prices.  The 
information obtained from this research will enable not only producers, but also lenders, 
appraisers, realtors, and public citizens to understand the relevance of recreational uses on 
agricultural land values.  This study determines the relative importance of agricultural, 
recreational, and urban conversion values in determining Oklahoma land prices. The relative 
importance of factors on cropland and pasture prices is considered.  Hedonic regression models 
are estimated using land price sales data.    
Theory 
Historically, U.S. land prices have increased with a few dips in the 1930s and 1980s 
(Colyer, 2004).  In January 2006, the average U.S. farmland price, including land and buildings, 
was $1,900 per acre (Williams and Hintzman, 2006).  The U.S. average for cropland values 
increased 13 percent from the prior year to $2,390 per acre while Oklahoma crorpland averaged 
$891 per acre, a 5.3 percent increase from 2005.  The U.S. and Oklahoma pasture values 
increased 22 and 18.8 percent, respectively, to $1,000 and $760 per acre.  Although cropland 
values are higher than pasture values, recent historical data clearly shows a gain in pasture values 
over cropland values.   
Economic theory suggests that the value of land is derived from the net present value of 
future returns.  Various theories have been used to explain agricultural land values, the most 
common being the capital asset pricing theory and the capitalization formula.  The capitalization 
formula as stated in Moss is: 
(1)  agricultural land values = returns/discount rate.        
The returns can be from agricultural uses, recreational uses or from urban conversion.                                 4
Most previous studies have focused on agricultural returns to land and while these returns are 
still significant, the returns from recreation and urban conversion are increasing. 
While other theoretical models have been considered, the capitalization formula is still 
most commonly considered.  Studies such as Barry (1980) and Chavas (1999) for ecample, 
approached agricultural land value research with a Capital Asset Pricing Model (CAPM).  Clark 
(1993) argued that rational bubbles, risk aversion, and shifts in policy should be incorporated.   
The importance of nonagricultural values has long been recongnized. Walter (1946) 
noted that differences in the capitalization rate on various properties might be from non-
agricultural or non-income producing activities.  Bastian (2002) suggests that competing market 
activities are causing agricultural land to be demanded by different input markets.  Henderson 
and Moore (2005) as well as Bastian (2002) found recreational purposes to be significant.  
Henderson and Moore (2005) conducted a study on the capitalization of wildlife recreation 
income derived from hunting lease rates on agricultural land.  Their study found that agricultural 
land values increased with higher income per acre from farming uses and urbanization effects.  
Agricultural land values were higher where hunting lease rates and recreation income was 
higher, concluding that recreation is impacting land values (Henderson and Moore, 2005).  
Henderson and Novack (2005) found that rising farm incomes and non-farm purposes supported 
the demand for agricultural land for recreational uses.  The article describes a widening effect 
between the two, with cropland cash rents increasing 15 percent and cropland values increasing 
32 percent in a seven year time period.    
  Agricultural factors such as soil productivity, land productivity, land improvements, tract 
size, cash rents, per capital income, government payments, interest rates, and farm income were 
also common variables (Bastian, 2002, Huang et al., 2006, Henderson and Moore, 2005, Falk,   5
1998, Moss, 1997, Burt, 1986, Flanders, 2004).  Other variables such as population density, 
population growth, and distance to urban areas are used by Bastian (2002), Henderson and 
Moore (2005) and Huang et al. (2006) to determine possible effects on agricultural land values.  
Recreation variables include hunting lease rates, deer density, recreational income from 
agricultural uses, and acres of elk habitat (Bastian, 2002, Henderson and Moore, 2005).  Bastian 
(2002), Falk (1998), Moss (1997), Burt (1986), and Flanders (2004) use time series data for land 
price per acre; Huang et al. (2006) and Henderson and Moore (2005) use cross sectional data. 
This study further explores the importance of returns from nonagricultural purposes in 
determining land values.  Hedonic regressions are used as in most past studies. But, we include 
variables to explain agricultural land values with potential returns deriving from agriculture, 
recreation, and urban sprawl.  Total deer density and recreational income from agricultural uses 
account for the effect of recreational returns on land value while population density, population 
growth, and per capita income account for the urban effect. 
Procedures 
  The hedonic pricing model used in this research specifies the agricultural land prices as a 
function of the land characteristics.  The multi-level data set includes both county-level data and 
characteristics of the parcel.  Three models are estimated with each having successively more 
explanatory variables.  The first model includes the land use acreages and rainfall plus a dummy 
variable for year and random effects for the county variable and thus only considers agricultural 
values.  The second model adds recreation income, deer density, population and income 
variables that measure potential returns from nonagricultural uses. The third model lets the 
nonagricultural variables have different effects on pasture land and cropland.  All models use 
2001 to 2005 data.  The first model is   6
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where the dependent variable y is the agricultural land price per acre, i represents the individual 
county, t is the time period, and p is the parcel of land.  The explanatory variables are defined in 
Table 1.  This model provides estimates of statewide average land price per acre adjusted only 
for parcel size and rainfall. 
  The model with additional variables is  
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The last model includes all the previously defined variables and adds interaction terms.  
Interaction terms include recreation income, deer density, population density, population growth, 
and income, which were all interacted with percentage of pasture acres and also percentage of 
crop acres.  The livestock cattle price variable was interacted with the percentage of pasture 
acres.  The crop returns variable was interacted with the percent of crop acres.  The third model 
lets characteristics such as deer density have different effects on cropland and pasture prices  
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The full data set plus two subsets of the data set are used to estimate the three models: all 
acres, less than eighty acres and greater than or equal to eighty acres.  Misspecification tests were 
conducted to test for normality and outliers. Plots of the residuals showed a number of outliers.    7
Many of the outliers on land value per acre were in Tulsa and Oklahoma counties and so all data 
from these counties were deleted due to their urban influence.  A maximum of $3,000 per acre 
was set to exclude observations presumed to be non-agricultural tracts.  A minimum of $150 per 
acre was specified because prices that are too low may represent transactions among related 
individuals below market value. 
Graphs of crop and pasture price per acre over the five year period were created to 
illustrate average crop and pasture land values per acre with the adjustments made in the third 
model.  Crop prices, for example, were obtained by setting the percentage of cropland to one and 
setting all other variables to their statewide mean for each year.  The crop and pasture prices 
were then plotted over the five year period for each of the three data sets.   
Data 
The data include sales price of agricultural land for the time period of 2001-2005 for a 
total of 7,387 observations.  Farm Credit Services offices in Oklahoma have collected data for 
many variables for all 77 counties in Oklahoma including the dependent variable, land price per 
acre, and the independent variables of county location, sales date and land use separated into 
pasture, cropland, timber, waste, irrigated cropland, recreation land use, and areas of water.  
Percent of water acres describes wet areas, lakes, and any other body of water included in the 
land sales transaction.  These wet areas have potential recreation uses, but little or no agricultural 
value.  The land use variables are specified as percentage use.  Total acres per sales transaction 
were also used as a variable.  The data included rental income of recreational uses such as 
hunting leases but because of concerns about its quality it was not used.  The value for 
improvement contribution was subtracted from the net sale price to account for house, building,   8
and other improvement values. The acres used by the improvements were also deducted in 
calculating the price per acre.    
  The remaining variables were collected as secondary data from various sources with data 
for each of the seventy-seven counties in Oklahoma.  The Oklahoma Climatological Survey 
website lists average monthly rainfall amount in inches for each county based on precipitation 
for 1971-2000.  In this research, rainfall is an average for the county developed from this data 
and the same number was used for 2001-2005.  Rainfall is a proxy for farm yield potential.  
Annual livestock cattle prices were collected from the Livestock Marketing Information Center 
for 2001-2005.  The weekly cattle prices for 500-600 lb steers were used to calculate an average 
annual price.  The prices were lagged to allow the previous year￿s cattle prices to affect the 
current year￿s land values.  Market value of crops sold (measured in thousands of dollars) and 
total cropland acres for each county were collected from the USDA 2002 Agricultural Census.  
The crop returns variable is calculated by dividing the market value of crops in the county by 
cropland acres in the county.     
Total population estimates by county for the years 2001-2005 was obtained from the 
Bureau of Economic Analysis.  The population data were used to create population growth and 
population density variables.  Total per capita income for each year and county in thousands of 
dollars was obtained from the Bureau of Economic Analysis.   
Deer harvest data was obtained from the Oklahoma Wildlife Commission and included 
the total number of deer harvested for 2001-2005 by county.  Recreational income from 
agricultural uses, recorded in thousands of dollars, was collected from the USDA 2002 
Agricultural Census data and applied to 2001 through 2005.  There were eleven counties with 
missing values to avoid disclosing individual data.  An average of the neighboring counties was   9
calculated for the missing values.  Deer harvest, population, and recreational income were 
divided by total county acres to obtain a more accurate measure of potential returns per acre.  
Descriptive statistics for variables are given in Table 1.  The average land price per acre was 
$865.30 and average total acres on a tract were 230.  Of the land use alternatives, pasture acres 
were the highest at 64%.  Average per capita income for the 77 counties was $22,095.   These 
prices are higher than those reported by USDA. 
Results 
In the first model, the percent of crop, pasture, timber, irrigated cropland, recreation, and 
water variables are expected to be significant and have positive signs.  The percent of waste acre 
variable is expected to have a negative sign.  The coefficients on the percent of crop acres are 
expected to be larger than the coefficients on the percent of pasture acres for all data sets as 
cropland should have higher returns for agricultural land than pasture land.  The recreational land 
use variables, percent of recreation and percent of water acres are also hypothesized to be 
positive factors in the land values.  Similarly, the percent of irrigated cropland is expected to 
have an even higher return on farmland than percent of crop and pasture acres.   
As crop acres have historically yielded greater returns per acre, tract size might be 
expected to have a positive impact on land values if the land will be used for farm expansion.  
However, large tract sizes might not be an asset for other purposes.  For instance, smaller 
acreages may have more potential buyers.  Hence, no prior hypothesis was made about the sign 
of the acres variable.  Rain is used as a proxy for yield potential and thus higher rainfall areas are 
expected to have higher land values.   
The parameter estimates for the first model are shown in Table 2.  Results indicate rain, 
percent of cropland, irrigated cropland, pasture, and timber acres are significant at the 0.01 level   10
and have the expected signs for the first model.  The percent of crop and percent of pasture have 
the smallest coefficients for less than eighty acres suggesting that agricultural returns on land 
prices are less for smaller tract sizes.  The coefficients for percent of pasture acres were larger 
than percent of crop acres with both the complete data set and less than eighty acres, which 
means pasture land values reflect a premium over cropland values.  This unexpected result may 
perhaps be explained by the model being limited to the basic agricultural variables and has not 
been adjusted by population density, population growth, income, deer density, recreation income, 
crop returns, or livestock prices.  Much of Oklahoma cropland is in the western portion of the 
state where there are fewer people and thus little potential for urban conversion.  The results 
show irrigated cropland acres have a premium over crop and pasture land acres for all data sets.  
Tract size as measured by acres has a negative impact on land value per acre, particularly in 
parcels of less than eighty acres.  Although the variables have the expected sign, percent of waste 
acres, percent of recreation acres, and percent of water acres were not significant in land price 
per acre for transactions less than eighty acres. 
Percent of water acres was found to be positive and significant for greater than or equal to 
eighty acres.  A premium was indicated for tracts with greater percentages of water area over 
timber and almost as much as crop and pasture values for greater than or equal to eighty acres.  
For larger tracts, the presence of water is being capitalized into the value of the land.  Also 
noteworthy is the importance of rainfall for tracts greater than or equal to eighty acres.   
The second model (table 3) includes the variables deer density, and recreation income, 
which are expected to have positive signs.  Variables for annual per capita income, population 
density and population growth by county are also included in the second model and are expected   11
to have positive signs.  The coefficient on percent of crop acres is again expected to be larger 
than percent of pasture acres on larger tracts due to cropland￿s higher agricultural returns.   
Illustrated in Table 3 is a small premium for pasture values for all acres and less than 
eighty acres.  The addition of the five variables to the second model caused shifts in the size of 
coefficients relative to the first model.  Coefficients for percent of crop and pasture acres are 
much closer than in the first model for the all acres data set and for less than eighty acres. 
Variables that were significant in the first model were also significant in the second model and 
signs remained the same.  The deer variable is significant for all tract sizes and the coefficient is 
largest on small tract sizes.  Recreation income is significant for smaller tract sizes and together 
with the deer variable suggests a greater influence of recreational attributes on these values per 
acre. 
Percent of irrigated crop acres has a larger coefficient than percent of crop acres and 
percent of pasture acres as expected.  Recreation income was significant for only one data set, 
which may be due the lack of complete data.  Population growth was not significant, but 
population density was significant.  Percent of water acres was significant and had a positive sign 
for greater than or equal to eighty acres just as in the first model.  One difference from the first 
model is that the coefficient on percent of water acres is larger than the percent of crop, pasture, 
and timber acres coefficient.   
In the third model, interaction variables for both percent of crop acres and percent of 
pasture acres include deer density, population density, population growth, income, and recreation 
income.  The parameter estimates are shown in Table 4.  The livestock prices interaction term, 
deer interaction term with percent of pasture acres, population density interaction with percent of 
crop acres, population density interaction with percent of pasture acres, population growth   12
interaction with percent of crop acres, population growth interaction with percent of pasture 
acres, and income variables are all significant at the 0.05 level.  The crop returns interaction term 
is significant and has an unexpected negative sign perhaps explained by measurement errors in 
the data since crop income and cropland acres were from two different sources.  Recreation 
income and its interaction terms are insignificant, but again this could reflect poor data quality 
rather than the unimportance of recreation value.  Deer density appears to be a better measure of 
recreation value.  
Percent of water acres are significant for the model with greater than or equal to eighty 
acres, an interesting result suggesting the larger tract sizes with bodies of water are of interest to 
people, either for livestock or recreational purposes.  The percent of water acres variable has 
only been significant in all models for greater than or equal to eighty acres which may be from a 
few relatively small tracts that contain large lakes.  Rain was significant for all models and data 
sets.  Figure 1 shows the graph for all acres, Figure 2 for greater than or equal to eighty acres, 
and Figure 3 for less than eighty acres.  These figures reflect the crop and pasture price per acre 
when adjusted for recreation and urban effects.  As shown in the figures, overall results indicate 
cropland values exceed pasture land values when adjusted for nonagricultural uses. 
Conclusion 
The focus of the study was to determine the impacts of agricultural, recreational, and 
urban conversion values on Oklahoma land values.  This was accomplished by estimating three 
models with successively larger numbers of variables.  Deer density and recreational income 
variables were included to capture the recreational impact on land values.  Although recreational 
income was often insignificant, the positive significant coefficients on the deer density variable 
supports the idea that recreation uses are an important component of land values.  The urban   13
influence also becomes apparent when variables for income, population density, and population 
growth are added to the model.  Income and population density consistently register positive 
significant impacts for all data sets.  When interaction terms are included in the model, 
population growth is also significant. 
Comparing the three varying tract sizes in the study, it can be concluded that for most 
tract sizes in the dataset, larger tract sizes decrease the per acre land value and are particularly 
negative for tracts within the less than eighty acres data set.  Tract size affects how the land will 
be used which is why tract size is important in how the land is valued.  Residential or 
commercial uses would demand smaller sizes where an agricultural producer looking to expand 
might prefer a larger tract size.   
The study included limitations due to the limited recreational data.  Measuring 
recreational activities is difficult and surveys on the subject are inconsistent or are nationwide 
studies rather than county level.  The limitations emphasize the importance of gathering accurate 
data such as hunting lease rates, which would enable research to become more precise.   
  Agricultural land purchases are made by investors, agricultural producers, and 
those demanding land for recreational uses, which causes the value of the land to be important to 
them and others such as lenders, appraisers, and realtors.  When reviewing past and recent 
literature, certain variables (land productivity, interest rates, and cash rents) are common in the 
majority of the models.  Although these variables are important, the more recent literature 
indicates an increase in recreation, urban effects, and other non-farm uses impacting agricultural 
land values.  This study confirms that agricultural factors have impacted and will continue to 
impact agricultural land values, but that non-farm uses such as recreation returns are increasingly 
influential.   14
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Table 1. Variable Names and Descriptive Statistics 
Variable Units  Mean  SD  Min  Max 
Land sales price 
(PERACRE) 
 
$/a 865.30  505.03  150.0
a  3000.0
a 
Total deeded acres 
(ACRES) 
a 230.77  681.0  1.5  18506.0 
Crop acres (PCROP)  % 0.227 0.37  0  2.81 
Irrigated crop acres 
(PIRRIG) 
 












% 0.003 0.021 0  0.44 
Recreation acres  
(RECREATION) 
 


































#/a 0.058 0.056 0.002  0.64 
Population growth 
(POPGROWTH) 
% 30,293.62  24,731.29  2,906.0  22,1123.0 
aMinimum and maximum price per acre set to delete outliers.  17
Table 2. Estimates of the Hedonic Model with Only Agricultural Variables  
Dependent Variable:   Land price per acre     
Variable 
 
                        All acres
 
               >= 80 acres
 
                < 80 acres 
INTERCEPT   -289.54 











ACRES2        0.204*** 





PCROP    587.87*** 





PIRRIG  1087.95*** 





PPAST   714.57*** 




























































 Table 3. Estimates of the Model with Variables Representing Recreational and 
Urban Conversion Uses 
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Table 4. Estimates of the Hedonic Model with Interaction Terms 
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(3,154.59)   20
































































































































Figure 3. Crop and pasture price per acre for less than eighty acres 